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(54) PACKAGE MOUNTED ON SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the package including a 
high-speed electronic assembly which has small physical size, a 
shield, and plug possibility and can operate at a transmission rate of 
multigigabits. 

SOLUTION: The package 1 is equipped with a cover 12 which covers 
at least the top of the module 10, into which an optical assembly and 
a circuit packaging 1 1 are inserted. The package 1 1 having the 
proper cover can be inserted and extracted without disturbing other 
packages fixed on a substrate; and the circuit package is electrically 
connected to the substrate through a bump connector 8 and 
guarantees that the bump connector 8 comes into contact with the 
substrate by being given a vertical force by the circuit packaging 1 1 
itself. The package 1 is mounted on the substrate by using a 
mounting member separated from the bump connector 8. The bump 
connector 8 facilitates high-speed transmission. Mechanical stability 
is improved by using a positioning pin 9 to provide feedback showing 
correct insertion, and the bump connector 8 is made not to comes into contact with the substrate 8 until 
the module 10 is correctly arranged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A package which is a package with which it is equipped on a substrate, and contains an 
electronic-light transmitter, optical-electronic receiver, and a bump connector that connects the package 
concerned to said substrate electrically. 

[Claim 2] A package according to claim 1 which includes further an internal spring device in which normal 
force is applied to said bump connector. 

[Claim 3] A package according to claim 2 which contains further circuit packaging with which said internal 
spring device was equipped. 

[Claim 4] A package according to claim 1 which includes further an electromagnetic-compatibility shield 
which surround said transmitter and said receiver. 

[Claim 5] A package according to claim 1 which includes further a heat-conduction path for an active 
component part of a package. 

[Claim 6] A package according to claim 1 which includes further a means to connect said transmitter and 
said receiver to an optical fiber. 

[Claim 7] A package according to claim 1 which includes wrap covering for the upper part of said 
transmitter and said receiver further at least. 

[Claim 8] A package according to claim 1 or 7 characterized by a hot plug being possible for said package. 
[Claim 9] A package according to claim 1 characterized by including further an alignment pin which equips 
with a package mechanically on a substrate while maintaining said bump connector in the condition of 
having separated from a substrate until it is in the lower part of a package and is correctly equipped with a 
package on a substrate. 

[Claim 10] Said circuit packaging is a package characterized by giving normal force which guarantees 
contact between said bump connectors and said substrates including a bump connector which connects 
the package concerned to said substrate electrically including a module containing module housing with 
which a transceiver assembly and circuit packaging were inserted, and a wearing device in which a 
substrate is equipped with the package concerned. 

[Claim 1 1] A package according to claim 10 which said covering is equipped with the upper part of said 
module by said module at least, including wrap covering further, and is characterized by the ability of the 
package concerned to remove from insertion to said substrate, and said substrate. 
[Claim 12] A package according to claim 1 1 characterized by a hot plug being possible for the package 
concerned including said covering. 

[Claim 13] A package according to claim 12 characterized by including a flexible circuit which said circuit 
packaging pasted up on an elastic member which gives normal force to the bump connector concerned. 
[Claim 14] A package according to claim 13 characterized by said elastic member being a U character 
spring. 

[Claim 15] A package according to claim 10 which includes further a joint device for performing removal 
from insertion in said module housing of said circuit packaging, and said module housing. 
[Claim 16] A package according to claim 10 characterized by said transceiver assembly being an optical 
transceiver assembly. 

[Claim 17] A package according to claim 10 characterized by said circuit packaging containing a conductor 



• in contact with said substrate. 
[Claim 18] A package according to claim 15 said whose alignment pin will be characterized by engaging with 
a hole where it corresponds in said module housing including an alignment pin with which said joint device 
is prolonged from the side of said circuit packaging, and a hole in said module housing if said circuit 
packaging is correctly inserted in said module housing. 

[Claim 19] A package according to claim 10 characterized by said transceiver assembly connecting said 
transceiver assembly to said circuit packaging electrically by it including a flat connector pad with which 
said circuit packaging accepts said lead including a lead. 

[Claim 20] A package according to claim 10 said whose alignment pin will be characterized by engaging with 

a crevice where it corresponds in a substrate including an alignment pin with which said wearing device is 

prolonged from the lower part of said module if a module is correctly arranged on a substrate. 

[Claim 21] A package according to claim 10 characterized by said wearing device including a slot in said 

covering. 

[Claim 22] A package according to claim 10 characterized by including a tab with which said wearing device 
is prolonged from said covering. 

[Claim 23] A package according to claim 10 which includes an electromagnetic-compatibility shield further 
in said covering. 

[Claim 24] A package according to claim 10 which includes further a means to maintain said bump 
connector in the condition of having separated from a substrate until said module is arranged correctly. 
[Claim 25] A package according to claim 10 characterized by a hot plug being possible for said module. 
[Claim 26] How to be the method of equipping with a package containing a module containing module 
housing, a transceiver assembly inserted in said module housing, and circuit packaging inserted in said 
module housing on a substrate, and contain a step which connects a package to a substrate electrically 
through a bump connector, and a step which gives normal force to said bump connector through said 
circuit packaging. 

[Claim 27] A method according to claim 26 of containing further a step which equips either [ at least ] said 
module or said substrate with wrap covering for the upper part of said module at least. 
[Claim 28] A method according to claim 26 characterized by a step which gives said normal force 
containing a step which equips an elastic member with a flexible circuit, and a step which arranges a 
connector above said elastic member. 

[Claim 29] A method according to ciaim 26 of containing further a step which covers said module from 
electromagnetic compatibility. 

[Claim 30] A method according to claim 26 of containing further a step which maintains said bump 
connector in the condition of having separated from said substrate until said package is correctly inserted 
in said substrate. 

[Claim 31] Circuit packaging to which said elastic member gives normal force to said bump connector, and 
guarantees connection between said bump connectors and units of said request including a flexible circuit, 
an elastic member equipped with said flexible circuit, and a bump connector that connects with a unit of a 
request of said flexible circuit electrically. 

[Claim 32] Circuit packaging according to claim 31 characterized by this wearing device containing an 
alignment pin prolonged from either [ at least ] the side of the circuit packaging concerned, or of the lower 
parts including a wearing device which fixes the circuit packaging concerned, housing, and a unit of said 
request. 

[Claim 33] Circuit packaging according to claim 31 to which it comes out of module housing and the 
substrates on the other hand at least, and a unit of said request is characterized by a certain thing. 
[Claim 34] A module which is the array of a package with which it was equipped on a substrate, and 
contains module housing with which an electronic assembly and circuit packaging were inserted for each 
package, A wearing device in which said substrate is equipped with wrap covering and said package for the 
upper part of said module at least is included. Said circuit packaging An array characterized by giving 
normal force which guarantees contact of said bump connector including a bump connector which 



connects said package to said substrate electrically. 

[Claim 35] An array according to claim 34 characterized by said wearing device enabling removal of a single 
package within the array concerned. 

[Claim 36] An array according to claim 34 said whose wearing device is characterized by including a 
crevice in wh.ch said substrate accepts said extension including an extension from the lower part of said 
package. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention specifically relates to a transceiver about 
the package containing a high-speed electronic module. The package of this invention can have one or 
more features of small physical size, a shield, a plug possibility, the transmission speed of a multi-gigabit 
and the eases of adjustment by the end user. 
[0002] 

[Description of the Prior Art] The electronic module of many types, such as electric-optical converter is 
indicated by a published patent and technical reference. A commercial device is also available 
[0003] As for the optical connecter of much conventional technology, the serializer/deserializer was 
mounted on the chip. For example, please refer to U.S. Pat. No. 5039194 which is indicating the fiber link 

/.ft if a seria,ize «' /dese ^lizer is used, space will be used too much and connection speed 

will fall. S.nce a Fibre Channel standard can be used not only inside the exterior of a computer but inside 
the computer itself, a small and high-speed interconnect module is required. 

[0004] One configuration which makes a serializer/deserializer unnecessary is indicated by U S Pat No 
51 1 17476. The optical transceiver package currently indicated in it is equipped with the subassembly in 
wh.ch a push in is possible. After assembling a functional component and examining as a subassembly by 
this, it « easily incorporate in housing. Housing is equipped with an outer casing and equips the circuit 
board with the lower part. Active parts are connected to the train of the post prolonged along the edge of 
the crcurt board with various leads. These posts are soldered to a substrate. After attaching on a 
substrate, it becomes therefore, less possible [ a hot plug ] for the module, although a push in is possible 
for a subassembly at first. That is. if the whole configuration is not intercepted, one component part is 
unexchangeable. 

?oon?n? th6r COnfigUrations which make a serializer/deserializer unnecessary are indicated by U S Pat No 
52801 91 . The packaging used with the transceiver currently indicated in it realizes optical alignment 
automatically within a package using a shaping component part. This package equips that bottom with a 
metal element further, and gives a rectifier heat sink and the protection feature from electromagnetic 
compatibility. An electronic subassembly contains the printed circuit board which has two or more leads 
which projected from the lower part. If a package is assembled, these leads will be prolonged exceeding the 
remaining portion of a package, and will be inserted in a common substrate. The immediate printing circuit 
board is equipped with the lead prolonged from an optical subassembly. 

[0006] Even if it does not intercept a package for the whole hot plug possibility of. i.e.. a configuration it is 
necessary to enable it to exchange one package as the number of the packages with which a substrate is 
equipped increases. A hot plug is not possible for an above-mentioned connector. The pin of an above- 
mentioned configuration is soldered in the hole on a substrate, when assembling a device. Therefore if the 
whole configuration is not intercepted, a package cannot be removed from a substrate 
[0007] Furthermore, use of the pin of an above-mentioned configuration and the electrical connector of a 
ho e restricts the capacity to mount a package in both sides of a substrate. It is desirable for mounting to 
both s.des of a substrate to be realized as the demand to the function with which the requirements for 
space become still severer and an assembly finishing substrate is equipped increases. As a result of such 2 



surface mounting, the surface area of the whole substrate can be used efficiently and the number of 
substrates, magnitude, or its both are reduced. 

[0008] Other configurations which make 2 surface mounting possible at the same time it makes a 
ser.al.zer/desenalizer unnecessary are indicated by U.S. Pat. No. 5546281. The male ribbon connector 
prolonged from that lower part is used for the module currently indicated in it. and this male ribbon 
connector is inserted in the female ribbon connector with which the card was equipped. In order to remove 
th,s module from a substrate, a male connector is drawn out from a female connector. A module is quickly 
exchangeable with this configuration. Although this ribbon assembly enabled it to mount a module in both 
sides of a substrate, the above-mentioned pin and the connector of a hole had restricted this capacity 
However, other problems which accompany the length of the connector itself still remain, and the problem 
about the necessity size of a ribbon configuration also has them. 

[0009] All the above-mentioned configurations make covering layout and an electrical connector one 
Therefore, modification of layout of component parts, such as mounting on a circuit, covering and a ' 
substrate, .s difficult, and cannot carry out to an end user well. Therefore, an end user cannoi acquire 

mm n xu 0n , SU , ' ayOUt t0 fi " d6mand Fi6,d ° f a PP |ica «°n <* the circuit board to change 

[0010] The defects with the above-mentioned main connector in a high-speed applicable field are being 
unable to operate w.th the transmission speed whose connector's is a multi-gigabit because of the length 
of the electncal connector itself. Furthermore, in order for capacitance and an inductance to become large 
and for these to lessen those effects very desirably for high-speed transmission by using a long electrical 
connector. ,t .s necessary to make a component part to a precision. Therefore, if a long connector is used 
.t w.l become loss of space, and this is an always important problem in an electronic instrument. After all a 
hot plug ,s possible ,n the problem of the above and others, and it is necessary to conquer by preparing the 

module whtch shortens the length of electrical connection 
[0011] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is offering the package 
■n which ,t .s small, a push s in is possible, transmission of a multi-gigabit is possible, and adjustment by the 

end user is possible. 

[0012] Other purposes of this invention are preparing a rectifier heat sink and an electromagnetic- 
compatibility shield in a package. 

[001 13] Other purposes of this invention are offering the feedback which shows an end user alignment of a 
package, the circuit in it. and the common substrate being carried out correctly 

nmS ° ther . PUrpOSeS ° f ™ s invention ™ ^ enable easy exchange of the circuit used within a package 
[0015] S.nce .t corresponds to various common substrates and system configurations, other purposes of 

[0016] " ^ US6r 6nableS 11 10 Ch ° OSe SP6CifiC C ° Vering US6d With 3 module - 

[Means for Solving the Problem] The above of this invention and the other purposes are realizable by 
offermg a package containing an electronic-light transmitter, optical-electronic receiver, and a bump 
connector that connects a package to a substrate electrically with which it equips on a substrate. In order 
that use of a bump connector may reduce size of the package itself, may shorten the length of electrical 
ni n ntegeou 0 s ^ 3 SUbStrate 3nd may raise data transmission rate capacity, it is especially 

[0017] Since this package is equipped with an internal spring device in which normal force is applied to a 
rn3T ne j Ct ° r ' * " advantageous - !t ^"P* with circuit packaging on this internal spring device 
L0018J It is des.rable to surround a transmitter and a receiver with an electromagnetic-compatibility shield 
A heat-conduct,on path for active parts of a package can also be established. A transmitter and a receiver 
are connectable with an optical fiber. 

[001 1 9] | This package is equipped with wrap covering for the upper part of a transmitter and a receiver at 
po^siblT" " ^ haS ^ C ° Vering a,S ° With coverin g' as f °r * package, it is desirable for a hot plug to be 
[0020] An alignment pin in the lower part of a package is used, and a substrate can be mechanically 



equipped with a package, maintaining a bump connector in the condition of having separated from a 
substrate until it is correctly equipped with a package on a substrate. 

[0021] Furthermore, the above of this invention and the other purposes can be attained by offering a 
package containing a module, an electronic assembly inserted in a module, and circuit packaging inserted in 
a module. Circuit packaging is equipped with a bump connector which connects a package to a substrate 
electrically, and gives normal force which ensures contact between a bump connector and a substrate A 
bump connector is held so that a substrate may not be contacted, until a module is arranged correctly 
[0022] Th.s package is equipped also with a wearing device separate from an electrical connector for 
equ.pp.ng a substrate with a package. A substrate can be equipped with an array of two or more packages 
and a s.ngle package w.thin an array can be removed to the exterior of an array according to a wearing 
dev.ce .n that case. This wearing device can be equipped also with an extension from the lower part of a 
package, and a substrate can be equipped with a crevice in which this extension is held. 
[0023] This circuit packaging can be equipped with a flexible circuit pasted up on an elastic member which 
appl.es normal force to a bump connector. An elastic member can be used as a U character spring Circuit 
packaging can perform inserting in a module or removing easily, after finishing assembling other modular 
portions. Circuit packaging can contain a stiffener under a flexible circuit and a bump connector. A stiffener 
can be made into metal. Circuit packaging can be equipped with a conductor in contact with a substrate 
Circuit packaging is equipped with an alignment pin prolonged from that 1 side, and this alignment pin will 

fnno.T? 8 I 10 ' 6 Wh6re * COrres P° nds in a modu| e. if - circuit package is correctly inserted in a module 
L0024J An electronic assembly can be equipped with a lead, a circuit package can be equipped with a flat 
connector pad which accepts a lead, and an optical assembly is electrically connected to a circuit package 
by it. An electronic assembly can contain an optical transmitter subassembly and an optical receiver 
subassembly. 

[0025] An alignment pin is prolonged from the modular lower part, and if a module is correctly arranged on 
a substrate, it will gear with a hole where it corresponds in a substrate. 

[0026] As for this package, it is desirable to have wrap covering for the modular upper part at least A 
module can be equipped with covering, and a package can be taken out and inserted to a substrate A 
wearing device can be equipped with a slot in covering. Or a wearing device can be equipped with a tab 
prolonged from covering. In covering, it can also have an electromagnetic-compatibility shield 
L0027] The above of this invention and the other purposes can be attained by offering a method of 
equipping with a package which contains further a module, an electronic assembly inserted in a module and 
a circuit package inserted in a module. This method contains a step which connects a module to a 
substrate electrically through a bump connector, and a step which applies normal force to a bump 
connector through a circuit package. 

[0028] This method can also contain a step which issues audible feedback, if a module is correctly inserted 
in covering in case a substrate is equipped with covering. This method can also contain a step which 
covers a module from electromagnetic compatibility. 

[0029] This method can also contain a step which applies normal force to a bump connector. A step which 
applies normal force can contain a step which equips a spring device with a flexible circuit and a step 
which arranges a bump connector above a spring device. This method can also contain a step which 
maintains a bump connector in the condition of having separated from a substrate until a module is 
correctly inserted in a substrate. 

[0030] The range of others which can apply this invention will become clear if the following detailed 
explanation is read. However, although a desirable example of this invention is shown, since various 
modification and corrections of pneuma of this invention and within the limits will become clear if the 
following detailed explanation is read, the following detailed explanation and specific examples are shown to 
this contractor as an example. 
[0031] 

[Embodiment of the Invention] If the following detailed explanation and accompanying drawings are referred 
to. you can understand this invention better. It does not pass over a drawing to instantiation, therefore it 



• does not limit this invention. 
[0032] The outline of the package 1 by this invention is shown in drawing 1 and drawing 2 The package 1 
wh.ch contains the module 10 covered with covering 12 in the plan shown in drawing 1 is illustrated After 
covering 12, as shown in drawing 3 , the slot 13 which make a package 1 easy to equip a substrate is. 
Covering 1 2 is good to fix to a module 1 0 using a screw thread 28. 

[0033] A module 10 is equipped with module housing 10' which has the partition 6 in which the optical 
assembly 26 shown in drawing 7 is held so that it may understand from the bottom view shown in drawing 
2 . being desirable — one — an example — **** — each — a module — ten — two — a ** — being 
such — a partition — six — and — six — ' — an optical transceiver - an assembly — 26 — 26 — ' — 
having . The circuit packaging 1 1 is also held in module housing 10'. On the circuit packaging 1 1 the heat- 
conduction pad 41 which plays the role of the alignment pin 9 guaranteed that a package 1 is correctly 
mserted by the substrate 20 at a longitudinal direction as shown in drawing 3 . and the rectifier heat sink of 
a module 10 is attached. A module 10 contains in the desirable example, module housing 10', the optical 
transceiver assembly 26 and 26'. and circuit packaging, i.e.. all component parts required for the transceiver 
which can be operated. 

[0034] A module 10 is removed along the center and also has a path 7. Tools, such as a screwdriver are 
■nserted into a module 10. for example, and a diameter enables it. as for the removal path 7 to remove the 
suitably small alignment pin 9 attached in the substrate 20 dismountable using the force from there from a 
substrate 20. Other removal techniques are also usable, for example, this technique can also be included in 
the module itself. 

[0035] A module 10 is electrically connected to the substrate 20 shown in drawing 3 through the bump 
connector 8 shown in drawing 2 . Specifically, the bump connector 8 connects the circuit packaging 1 1 to a 
substrate 20 electrically. 

[0036] Especially if the bump connector bump connector 8 uses the connector between pads by the call 
and this invention, it is advantageous. Use of a bump connector obtains electrical connection using metals 
fewer than a former connector configuration and a short connector. According to these features by the 
former connector method, it was impossible, for example, high-speed transmission is attained more by 4-8 
etc. gigabits etc. at the same time an impedance/capacitance decreases. Since the fixed electrical 
connection of soldering a pin to a hole becomes unnecessary by the bump connector, the hot plug of a 
module 10 can also be made possible. 

[0037] The bump connector 8 can consist of patterns of a request of arbitration in two-dimensional array 
Since it ,s clear package layout's not to be influenced by layout of arrangement of the bump connector 8 ' 
on the flexible circuit 38 shown in drawing 7 . the optimal pad geometry configuration for specific high 
speed signals ,s restrained by only manufacture technique, and its cost or complexity of package layout do 
not increase. 

[0038] It is equipped with a package 1 on a substrate 20 so that covering layout and wearing drawing 3 may 
show. A substrate 20 is equipped with the anchoring bracket 14 which receives a package 1. The anchoring 
bracket 14 has the lip 15 which grasps covering 12. There is crater 15' in which the slot 13 in the covering 
12 of a package 1 is settled in this lip 15. In order to hold the package contiguous to a package 1 the 
anchoring bracket 16 is prepared. Therefore, some packages 1 can be put in order and attached at a 
narrow gap. 

[0039] A substrate 20 is equipped also with the flat connector pad 42 including the electric conduction 
field wh.ch connects a substrate 20 to the circuit packaging 1 1 of a module 10 through the bump connector 
8 shown in drawing 2 . A substrate 20 is equipped also with the substrate alignment hole 43 in which the 
alignment pin 9 in the lower part of a module 10 is settled. 

[0040] Drawing 4 is the enlarged view of the flat connector pad 42. and its electric conduction field 44 can 
be seen clearly. These electric conduction fields 44 are usable in all the locations of the usable whole two- 
dimensional array, in order to arrange the bump connector 8. consequently there is no constraint in the 
pattern formed of the bump connector 8. Further, an alignment pin 9 also plays the role which holds the 
bump connector 8 in the condition of having separated from the electric conduction field 44 of the flat 



connector pad 42 until alignment is attained. 

[0041] As it understands by drawing 5 , when a substrate 20 is a double-sided substrate, it can constitute 
so that the erther of the sides may receive a module 10. The component part currently illustrated in this 
drawing is the same as what is illustrated by drawing 3 . Please care about that all the lower parts of a 
module 10 contact a substrate 20. therefore the actual location of the upside module 10 becomes 
reversely [ of the module 1 0 of a lower half ]. A face plate 24 can be formed in the front face of this 
configuration section. 

[0042] With the substrate wearing configuration shown in drawing 3 and drawing 5 . without affecting other 
packages, one specific package 1 can be inserted in a substrate 20, or can be removed. By this the hot 
plug of a package 1 can be made possible. That is. even if it does not intercept the whole configuration 
one component part is exchangeable. It is based on recognition that it will be necessary to access a single 
module from the outside, without affecting the necessity, i.e., other modules, of having the optical module in 
which a hot plug is possible as the number of this mode of this invention of the packages accumulated in 
order to form one unit increases. 

[0043] However, when the point that others about use of the module of this invention should be taken into 
consideration when the requirements for stability of the operating environment meant, for example are high 
has priority over facilities with a possible hot plug, a substrate 20 can be eternally equipped with a package 
1. Such a configuration that can equip a substrate 20 with a module 10 besides using the bracket 15 shown 
m drawmg 3 and djgwing^ is shown in drawing 6 . Specifically by drawing 6 . covering 12 is equipped with 
the tab 22 wh.ch has the hole in which the screw thread 23 for equipping a substrate 20 with covering 12 is 
stored^ It is clear to a substrate 20 that there is a hole for **** ing in the suitable location on a substrate 
20. and accepting 23. Furthermore, since both covering 12 and the module 10 are mechanically attached in 
a substrate 20. it ****s, although covering 12 is fixed to a module 10. and 28 is unnecessary 
[0044] By designing covering 12 independently in a module 10. an end user can customize an immobilization 
system accord.ng to specific Field of application, without affecting layout or manufacture of module 10 the 
very thing. Since covering layout has been independent, its modular design a number of arbitration of 
covering configurations which realize the ease of accessing of the required stability level for the given 
env.ronment between the extremes shown in drawing 3 and drawing 5 (external access is very easy) and 
dr3Wln ; 6 (th6re ,S no external access since * ^ eternally fixed to the substrate), and desired level can be 
realized is clear. What has possible removing a module 10 from the covering 12 which is shown in drawing 
6 . and w,th wh.ch it was equipped eternally will be contained in such various deformation modes of a 
configuration. 

[0045] Furthermore, please care about that covering 12 is not limited with a wrap thing only in one module 
10 Covering 12 can be designed so that the module 10 of the number of the requests of arbitration may be 
held. Moreover, the covering 12 a substrate can be equipped with a rivet, a screw thread, a pushing 
fastener, a slide rail. etc. using the wearing device of arbitration is clear. 

[0046] Regardless of the specific configuration of covering 1 2. since covering 1 2 is manufactured with 
electnc conduction and heat-conduction material of a metal or others and functions as a rectifier heat sink 
of the component part in a module 10 by it. it is advantageous. Furthermore, it can also contact uniting 
with covermg 12 to covering 12, and it can also prepare an internal electromagnetic-compatibility (EMI) 
shield. For example, it can equip or unite with the inside of covering 12. and finger shielding of BERIUMU 
copper by the instrument special tee company etc. can operate a standard finger stock as an EMI shield 
an EMI shield -- covering 1 2 and ****** - the role of the rectifier heat sink of the component part of a 
module 10 is played. 

[0047] Contents drawing 7 of a package is the exploded view of a package 1. The reference number 
currently used rn this drawing is the same as the number used by explanation of an above-mentioned 
drawmg. The self threading screw thread 28 is inserted in the covering hole 30 in the upper part of 

rnr^oT 5 12 ' NeXt SCr6W thread 28 iS inS6rted in the module hole 32 - and covering 12 is fixed 

L0048J As shown in drawing, one pair of optical assemblies 26 and 26' are inserted in each partition 6 and 6' 

The opt.cal assembly 26 and 26' form a transceiver by it including the transmitter subassembly 26 and 



receiver subassembly 26'. The optical assembly 26 and 26' are equipped with the lead 27 which connects 
them to the circuit packaging 1 1 through flat connector pad 8'. At the edge of the opposite side of lead 27 
the optical assembly 26 and 26' are connectable with an optical fiber with a convenient method 
[0049] Each partition 6 and 6' are equipped with the socket 35 and 35' in which a connector plug is settled 
As for a socket 35 and 35', it is desirable that it is the size in which SC duplex plug is settled Furthermore 
in the specific example shown in drawing 7 , it is designed so that a socket 35 may accept only the plug for 
data transmission and socket 35' may accept only the plug for data reception. 

[0050] Circuit packaging drawing 7 relates the circuit packaging 11 to a package 1. it is shown and the 
enlarged view ,s shown in drawing 8 thru/or drawing 10 . The circuit packaging 1 1 includes the flexible 
circuit 38 attached in the elasticity and elastic member 33 of a U character spring etc. If an elastic member 
33 ,s a member restored immediately even if the force is applied, what kind of member is sufficient as it As 
for an elastic member 33. it is desirable to give uniform normal force to the bump connector pad 8 and flat 
connector pad 8\ 

[0051] A flexible circuit 38 is connected to the optical assembly 26 and 26' using flat connector pad 8' and 
flat connector pad 8' contacts lead 27, when the optical assembly 26. and 26' and the circuit packaging 1 1 
are inserted in module housing 10'. It is desirable to attach one pair of potentiometers 25 and 25' in a 
flex.ble circuit 38. A potentiometer 25 and 25' adjust each optical assembly 26 and the drive circuit of 26' 
A potentiometer 25 and 25' can be accessed through the reception port 29 in a module 10. Flat connector 
pad 8' contacts the lead 27 in the connector opening 31 in a module 10. as shown in drawing 7 
[0052] A stiffener 40 and 40' can be inserted between the clinches of a flexible circuit 38 As for these 
stiffeners 40 and 40'. it is desirable that it is metal as the role of an internal rectifier heat sink is also 
played. A stiffener 40 serves as a physical base of the bump connector 8. 

[0053] As mentioned above, a substrate 20 is equipped with the circuit packaging 11 of a module 10 with 
an alignment pin 9. An alignment pin 9 maintains the bump connector 8. i.e.. a connector pad in the 
condition of having separated from the flat connector pad 42 of a substrate 20 until it makes machine 
tolerance small by contiguity to a connector pad and also an alignment pin is inserted in the crevice 43 in a 
substrate 20. If these alignment pins 9 are inserted, they will issue audible feedback to a wearing person In 
other words, if an alignment pin is inserted in a crevice 43, it will sound with KACHITSU 
[0054] Simple deformation of the configuration of an alignment pin 9 can be used, and a module 10 can 
prevent being arranged in the unsuitable location on a substrate 20. Furthermore, since alignment of the 
module 10 to a substrate 20 and wearing are realized not using bump connector 8 the very thing but using 
the alignment pin 9. the pattern formed of the bump connector 8 is not restrained within the two- 
dimensional array formed of it Finally, since the alignment pin 9 is close to the bump connector 8, machine 
tolerance is controlled. 

[0055] The machine assembly required in order to apply the normal force which puts the connector 8 
between pads into a module 10 is built into the circuit package 1 1. Within the circuit packaging 1 1 a flexible 
circuit 38 is bent, and an elastic member 33 is twisted and pasted. An elastic member 33 and a stiffener 40 
apply uniform normal force to the bump connector 8. An elastic member 33 can be changed according to a 
required usage, without also affecting the method of cling which chose in order that an end user might also 
equip the appearance of a package 1 with a package 1 through covering 12 at a substrate 20 For example 
rnn^iT' aPP ' ied iS 6aSi,y chan * eable on| V b y ^ding modification only to an elastic member 33 
[0056] The circuit packaging 11 is attached in module housing 10' using the corresponding alignment hole 
34 in the alignment pin 36 on the side of the circuit packaging 11, and the side of a module 10 If an 
alignment pin 36 is inserted in a hole 34, a sound called audible feedback, i.e., KACHITSU, will be made and 
the circuit packaging 1 1 guarantees that it is correctly inserted in the module 10 itself. 
[0057] Since the electronic parts which change with various embodiments of a module 10 an optic or its 
both are needed, whenever [ the module 10 by the end user / which can be adjusted ] increases by the 
circuit packaging 11 in a module 10 being easily exchangeable. Furthermore, it can prevent using simple 
deformation of the configuration of an alignment pin 36. and being put into the circuit packaging 1 1 by 
unsuitable module housing 10'. Furthermore, since wearing is performed with the alignment of the circuit 



packaging 1 1 to module housing 10' not using the electrical connector itself but using the alignment pin 36, 
the pattern formed of flat connector 8* is not restrained, but adjustment by the end user is possible. 
[0058] There are some advantages in the circuit packaging 1 1 . An alignment pin serves as the easy device 
in which adaptation between an optic and electronic parts is performed. By use of a flexible circuit, 
electronic parts can be adjacently arranged in all the three dimensions to an optical assembly, and the 
constraint imposed by being in the plane at which an optic and an electrical circuit change with them is lost. 
This is important because of improvement in reduction of radiation noise and cross coupling, and the 
quality of a multi-gigabit signal. A flexible circuit 38 also forms a machine float between a Media Interface 
Connector and a bump connector. By this, the stress between a data-medium cable and a package 
becomes small. 

[0059] The conclusion above-mentioned package can be used with a length of 38.1mm, a height of 10mm, 
and an overall dimension with a width of face of 25.4mm. This example of a size is IEEE. It decides 
according to the form factor defined by P1386 (common MEZANIN card) draft standard. 
[0060] When it is used combining all the above-mentioned specific elements mutually, the package 1 of the 
result becomes small, it can respond to transmission of a multi-gigabit, and an end user can adjust the 
alignment device 9, the covering 12 containing the bump connector 8, and the circuit packaging 1 1. By 
using the covering 12 which furthermore is not being fixed to the substrate 20, the hot plug of a package 1 
becomes possible. That is, without affecting other packages, one package can be removed from a substrate 
or can be inserted. Or when it fixes covering 1 2 to a substrate 20, in a wrap case, covering 1 2 can change 
module 10 the very thing into the condition in which a hot plug is possible for some modules 10. That is, 
extraction and insertion of a module to a substrate 20 and covering 12 can be enabled to effect ****** at 
other modules. 

[0061] As mentioned above, although this invention was explained, probably, it will be clear that this 
invention's it can change by many methods. It shall not be considered that such modification is deviation 
from the pneuma and the range of this invention, but all modification considered to be clear to this 
contractor shall be included in a patent claim. 

[0062] As a conclusion, the following matters are indicated about the configuration of this invention. 
[0063] (1) The package which is a package with which it is equipped on a substrate, and contains an 
electronic-light transmitter, optical-electronic receiver, and the bump connector that connects the 
package concerned to said substrate electrically. 

(2) A package given in the above (1) which includes further the internal spring device in which normal force 
is applied to said bump connector. 

(3) A package given in the above (2) which contains further the circuit packaging with which said internal 
spring device was equipped. 

(4) A package given in the above (1) which includes further the electromagnetic-compatibility shield which 
surround said transmitter and said receiver. 

(5) A package given in the above (1) which includes further the heat-conduction path for the active 
component part of a package. 

(6) A package given in the above (1) which includes further a means to connect said transmitter and said 
receiver to an optical fiber. 

(7) A package given in the above (1) which includes wrap covering for the upper part of said transmitter 
and said receiver further at least. 

(8) A package given in the above (1 or 7) characterized by a hot plug being possible for said package. 

(9) A package given in the above (1) characterized by including further the alignment pin which equips with 
a package mechanically on a substrate while maintaining said bump connector in the condition of having 
separated from the substrate until it is in the lower part of a package and is correctly equipped with a 
package on a substrate. 

(10) Said circuit packaging is a package characterized by giving the normal force which guarantees contact 
between said bump connectors and said substrates including the bump connector which connects the 
package concerned to said substrate electrically including the module containing module housing with 



which a transceiver assembly and circuit packaging were inserted, and the wearing device in which a 
substrate is equipped with the package concerned. 

(1 1) A package given in the above (10) which said covering is equipped with the upper part of said module 
by said module at least, including wrap covering further, and is characterized by the ability of the package 
concerned to remove from the insertion to said substrate, and said substrate. 

(12) A package given in the above (11) characterized by a hot plug being possible for the package 
concerned including said covering. 

(13) A package given in the above (12) characterized by including the flexible circuit which said circuit 
packaging pasted up on the elastic member which gives normal force to the bump connector concerned. 

(14) A package given in the above (13) characterized by said elastic member being a U character spring. 

(15) A package given in the above (10) which includes further the joint device for performing removal from 
insertion in said module housing of said circuit packaging, and said module housing. 

(16) A package given in the above (10) characterized by said transceiver assembly being an optical 
transceiver assembly. 

(17) A package given in the above (10) characterized by said circuit packaging containing the conductor in 
contact with said substrate. 

(18) A package given in the above (15) said whose alignment pin will be characterized by engaging with the 
hole where it corresponds in said module housing including the alignment pin with which said joint device is 
prolonged from the side of said circuit packaging, and the hole in said module housing if said circuit 
packaging is correctly inserted in said module housing. 

(19) A package given in the above (10) characterized by said transceiver assembly connecting said 
transceiver assembly to said circuit packaging electrically by it including the flat connector pad with which 
said circuit packaging accepts said lead including a lead. 

(20) A package given in the above (10) said whose alignment pin will be characterized by engaging with the 
crevice where it corresponds in a substrate including the alignment pin with which said wearing device is 
prolonged from the lower part of said module if a module is correctly arranged on a substrate. 

(21) A package given in the above (10) characterized by said wearing device including the slot in said 
covering. 

(22) A package given in the above (10) characterized by including the tab with which said wearing device is 
prolonged from said covering. 

(23) A package given in the above (10) which includes an electromagnetic-compatibility shield further in 
said covering. 

(24) A package given in the above (10) which includes further a means to maintain said bump connector in 
the condition of having separated from the substrate until said module is arranged correctly. 

(25) A package given in the above (10) characterized by a hot plug being possible for said module. 

(26) How to be the method of equipping with the package containing the module containing module housing, 
the transceiver assembly inserted in said module housing, and the circuit packaging inserted in said module 
housing on a substrate, and contain the step which connects a package to a substrate electrically through 
a bump connector, and the step which gives normal force to said bump connector through said circuit 
packaging. 

(27) A method given in the above (26) which contains further the step which equips either [ at least ] said 
module or said substrate with wrap covering for the upper part of said module at least. 

(28) A method given in the above (26) characterized by the step which gives said normal force containing 
the step which equips an elastic member with a flexible circuit, and the step which arranges a connector 
above said elastic member. 

(29) A method given in the above (26) which contains further the step which covers said module from 
electromagnetic compatibility. 

(30) A method given in the above (26) which contains further the step which maintains said bump 
connector in the condition of having separated from said substrate until said package is correctly inserted 
in said substrate. 



(31) Circuit packaging to which said elastic member gives normal force to said bump connector, and 
guarantees connection between said bump connectors and units of said request including a flexible circuit, 
the elastic member equipped with said flexible circuit, and the bump connector that connects with the unit 
of a request of said flexible circuit electrically. 

(32) Circuit packaging given in the above (31) characterized by this wearing device containing the alignment 
pin prolonged from either [ at least ] the side of the circuit packaging concerned, or of the lower parts 
including the wearing device which fixes the circuit packaging concerned, housing, and the unit of said 
request. 

(33) Circuit packaging given in the above (31) whose unit of said request it comes out of module housing 
and the substrates on the other hand at least, and is characterized by a certain thing. 

(34) The module which is the array of the package with which it was equipped on the substrate, and 
contains module housing with which an electronic assembly and circuit packaging were inserted for each 
package, The wearing device in which said substrate is equipped with wrap covering and said package for 
the upper part of said module at least is included. Said circuit packaging The array characterized by giving 
the normal force which guarantees contact of said bump connector including the bump connector which 
connects said package to said substrate electrically. 

(35) An array given in the above (34) characterized by said wearing device enabling removal of the single 
package within the array concerned. 

(36) An array given in the above (34) said whose wearing device is characterized by including the crevice in 
which said substrate accepts said extension including the extension from the lower part of said package. 



[Translation done.] 



♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the upper surface perspective drawing of the package of this invention. 
[Drawing 2] It is the inferior— surface-of-tongue perspective drawing of the package of this invention. 
[Drawing 3] It is the perspective drawing showing how a substrate can be equipped with the package shown 
in drawing 1 and drawing 2 . 

[Drawing 4] It is the expansion perspective drawing of the substrate contact section shown in drawing 3 . 
[Drawing 5] It is the perspective drawing showing how it can equip with some packages [ like ] shown in 
drawing 1 and drawing 2 on a substrate. 

[Drawing 6] It is the perspective drawing showing the alternative wearing method which equips a substrate 
with a package. 

[Drawing 7] It is the decomposition perspective drawing of a package. 
[Drawing 8] It is the side elevation of circuit packaging. 

[Drawing 9] It is the upper surface perspective drawing of circuit packaging shown in drawing 8 . 
[Drawing 10] It is the inferior— surface-of-tongue perspective drawing of circuit packaging. 
[Description of Notations] 

I Package 

7 Removal Path 

8 Bump Connector 

9 Alignment Pin 

10 Module 

10* Module housing 

I I Circuit Packaging 
12 Covering 

41 Heat-Conduction Pad 



[Translation done.] 
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^tz^nr%uz(Dmj£nn.mmtf7fm\zuz>tz*b. ± 

[0 0 3 7] A>^.^^8H 2^7Cie^jrttCffi 
i/WOttem 7 IZ^^y is 7 )l\5}& 3 8±©A>:/. 

4m«fmftK«fcoT©*Mtt;£n. /Xyy-^RfKo 

[0 0 3 8] #A-gft:fcJ;tfg» 

5 KB;, Ay^r— S?1©#A-1 2K&.&$|1 3^jRj 

HTM^TIR 0 Wit -5 d £ jfiit-c * -5. 
[0 0 3 9] I«2 0(l B2tStA>^o^^ 
8^lTS«2 0$t-;a-;H 0 ©laggA-y^r- s; 

Ta5t**fi«^to-e-tr>9*tjRi 5X<gfl r lldto ^ 

4 3 fcii*.£„ 

[0 0 4 0] 04(1 777h- • Ay K4 2 

O^iTSU, *«®«4 4 75i«o^0tJ,^^). d 

& z a ^ - > tc & i ». feg^fc-tt e > 9 » $ 

8<£77>>h • U*t>$ • A<> K4 2©«ti«4 4^ 
[0 0 4 1] S5-C^*^«t^lc, 2« 2 0 tfiQiSSS 

T l» 3 ^iSSBSfS 0 3 »C 0^ $ nt H -5 © £ p| C T £ 



(6) 

/<? 

iI<D^Ji^<DHt(®tCtt7x-7, • yi/- h 2 4 

[0 04 2] 03 *3 &Zfim 5 l:STi«gfisEtH 
ffi© Ay ^-v»(r^g^#A-rtr^© 1 0©A ^r- 
-^1 £S«2 OfCjfAL^O^O^LfeO-r^dtTStT 

m\z?z z. ttf-e2<s: rttt>t,m^w^mmvfji< 

£©§!$«:, i o©n- h^^figT-5fc«6fc«ffl(-r-5 

l~MZm&$^-riZft&frt>m-<D : Ei;x.~)\,$:Ttr±x 
t 5 &B«t£ U « t n -5 BRC UT ^ -5 . 
[0 0 4 3] LtJ>U fc£*tfj*H3n;fc»feiMfc©5Sf 

**^t©««a«tot)ff^-r*«^fctt. 

20 UM2 0fc*AWtC**TSC£atT?**. 0343 
«ttX0 5fc^-ry^y-> h 1 5 Srftfflf -Sfit^fC, ^E>? 
a-JH 0£*«2 0ICS«-rSJ:t*«T*«*©«fc5 
ft«l**H6K:w-r. IMCIl 0 6TI1M-12 
tt. *A- 1 2 2 0 l^ifSfcJ&Ofci; 2 3 5; 

««6^7tSr#-r^>^^2 2^«^.^, 0 Sfi2 0Clt S 

S2 o±©s^«Rfff:^ai;2 s^SM-Aft-afc*!)©;*: 

^*-50Bie*T$5„ *A— 1 2 t^v^a. 

-;n o*mj3t*>mfa2o\z®Mmzi&r)tfW£,tiz > 

Tzsb. *A'-1 2 5rqE-^^.-;H 0(CH^T-5©tcfei; 
so 2 8«^Fg-CS-5. 

[0 0 4 4] ^JA-1 2**5?a-;H OtttiSLT 

0 §^©igfff^fctt©jt(c^g^^xS d i^C <4#S© 
fc*. 0 3i5cfctf0 5 W&T2±.Xtf2frtbT®m 

tm6 mmz^wizmmztiT^ztttbt'Y&T ?± 

>&^t3.<£-fc& U^.)Vtmm.(D WMDTZ-t^ L-$>T£ 

^^p^' ffii&<nz<D£?t£M4tj.£MMmizte, 0 

6 C^-r^WlCg* ^ nfc^J A- 1 2 3i»6*5?a— ^ 

1 os«ton-ri:t*«iirt6ftfe©fe$inacifca: 

[0 045] *A-1 2ttlt>©qES?a— ;H 

^. #A-1 2«fiEjK©|f r a©g : (D^s; i -;n 0 5-iR 
*f*J:5Ka9:»-rsi:i*tT#5. #A-12 
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[0 0 4 6] 2©»£©»£KttHfi&&<, * 

fc» ftg&*8H^ (EMI) ->-;i-K£, #A-12£ 
-#YtT5 ~ <!: fc* A- l 2 £&M£itT!£tf -5 c £ 

i*, ^jfs?^ ># . ^ h^s^A— 1 2<Dnm\zmm 

Zfzlt-mtL. EMI ^-^KibT^^-Br^^i 
rt*T-£5 0 EMI ->-;|.Htt. #A-1 2tt^o 

[0 0 4 7] Aytr-zsOl*!® 
^^5. #A-1 2©±gp{c*^,^A-7t3 0tCir;U 

^•^^•>7-^>y*ai;2 8^}fAT-5„ *ccotat 

2 8 2 l;#ALT*A- 1 2 

-5. 

[0 0 4 8] i^e.b^5i5i:, i^©7t7-fe>yj 
2 6. 2 6'£^-tven<DEiS6, 6 ' (c#AT-5. ftT 
■fc>^U 2 6, 2 6'li fct*«2l«»-y-^7-b>^ 

oTh7>y-A'&M1-5„ 7t7-fe>y'U 2 6. 2 

SHJIS/tyir- ^>^1 1 fcM^-T-5'J-H2 7£{§x. 
•5. U-K2 7 ©S*f(M©^HBT. 7t7-t>y«J 2 6. 

[0 0 4 9] §EI6< 6'«n^/7^ • y^^SjRS 
*Viryh3 5, 3 5'£flM.S. V4ryK 3 5, 3 5' 

[0050] mi&ny>T-i>y>f 

*fc*tt»«3 3 fC®0#tte»nfc7U+->y;Kn}gS3 

tt. A*>y • . Ay K8t77y h • 

[0 0 5 1 ] 7l/ + '>^®B3 8tt, 77'; h • 3^ 
• *v H8'*ttfflLT3t7-fc>yU 2 6. 2 6 ' K so 



(7) 

A? 

>^'J 2 6, 2 6'iIiJgSAry^— ^>>t*i i ^j?^ 
-JU- A«>^>//1 O'lrffASfiSi*. 'J-K2 7 
fcftftWS. 7\s*zs7)im'&3 8t«l*fCD;}^>-> 
3^2 5, 2 5'*«t0#»t-B;:t*tffSbn o jj? 
>r>->3^-^2 5, 2 5' ltttl?ri(Dft7t>7>J 
2 6, 2 6'©H5-f :7[gtt£BMrr*. #f»3/ 
-*2 5. 2 5* Ca^y'a-jH OAraStWQsff- 
^2 9$r7>LT7i7lr^T.5C:t*t T ^^ o h , 

)V1 0|^On^i7^|BpgE3 ! fc*^,'J-H2 7 

[0 0 5 2] yU3r->Zf)im&3 8 (Dm QMLomiZX 

4 o' c:ns 

®^7t4 0, 4 0'lt |*j«k-h • -»i7 0D© 

7^4 OtJ. A>^- a^^^8W#)31W*fii<!:^^. 
[0 0 5 3] M&<D±oiZ. fi«#t>-& tT> 9 |c J;, x 
t5?3.-;H OOEIj&Ay v— v^^l U«I«2 OK 

-&tf>^*«2 OftcDIHglU 3^;:^fA;**^.5S;T-A>:/' 
77 ^ h • • /iy F4 2fr£>MntzVimizmm 

#{C*fLTnJ^7^-HA*y^$ai-r. 

[0 0 5 4] &m&fr1*¥>9<Dmi&(DMMti%&$ : 8i 
a ffltt, ^>>a.-;H 0*?Sffi2 0 ± CD TFiggj&^f 
E«S*l*©*|»<;:£tfJTM* s . S6t, S«2 0^x 

n5fc *> A>y- n^^^8(CctoT^/S^n^.A^ 

- >«-en k i o n^> 2 ^BB?iji*i-r$!i*tj $ n 

&B^-t)-li-hr>9*?A>y • 3*^8 
[0 0 5 5] »t7^r-vl 1 fctt, A-> KIB|3*^ 

9 8 i o izxnz>mw.t>ikmxz>tzib\z>& 

tt*»3 3 JC**#ftT»#r*. W&m4 3 3iXf 
W 7^-4 0 «A*>7' • 3^^^ 8 1 77^*0^ 
3„ #I4M3 3H A-^v— >?i C9^Sfcfex>K • 
y 1 l 2 ^LTlfi2 0 I: 

«. #tt*«3 3(CO**M*JnAS^tT, iOAStl 

Z&W.t>£®£lZ$tz.Z>Z\£WV2Z>. 
[0 0 5 6] 08SA-yy-i;>yi lUB/'jy/r- 
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i/>#l 1 ©<Mffi±K>{4g£-:bit-fcr> 3 6 t^i/a.— )l 
1 0 OTfflWtC&5MJ&-r-5&B£*3-&7t 3 4t Sr&ffl L 
Ttya-^ • l\V*J>#\ 0 ' rtlC®Dtttt'5>o fig 

^r-^>^l ld^v^-^gfrl OKIEL<}fA£n 

[0 0 5 7] tya-^l OW^^^SgSg^Ci-DT 
gfc 3 *^ A -Sfc HJfeqtaSB * * H tt* (7) S*jfl«i£5.» 

i fc*8CXSlt*i:iiJ»T*5j:ti:J:oTi>H • 
*j a jy>f\ o' KAn6n*ofeB6<*cfc*«Tf#*. s 

te&<&B£-fc>l£fcr>3 6 SttflJLTfrtonafctt. 7 

^sft-r, x> k • a.— yt:«j:aBi«E3&«pi«ET»4. 

[0 0 5 8] EWS/t-y^r— 1 1 KfcHK o*^©if«J 

«koT«S ft* EnttiM«l#*J:tf 

&U7>tly7V >if(DMmt. TJU^tftf-y h«^<D 
ffiR©|6j±©fc«)fcaSTJi5. 7k+->y;HU8S3 8 

— 1 /I y — £ <DfSl(Df&tli!fl/}^ < ft •&„ 
[0 0 5 9] 

±»<0AW$r~;?tt. fctAtfgS3 8. 1mm. 
10mm. (12 5. 4mm©ifl:-!fftTf C <!:*S 
£©^j£0t|tt, IEEE PI 3 8 6 (n ; E> 

[0 0 6 0] ±IE©^©SSSS:-r^T5ViC3ia*-&*> 

9 <hA*>y • n***8*£tr;&/t-i 2 
i@8&/l7^— v>^l 1 *x>H • J.— tfjWHft-r* 

2^fieffl-r^>^<htC c fcoT, A 7 ^-y 

- 1 2 ft £g 2 0 ICH3£-r*«^. *fctt* A- 1 2 j&t 



(8) 

/-/ 

#A-THSffi2 0*«tlX*A— 1 2\ZfoZMVS]m\Z-? 
[0 0 6 1] *3BWlr-Dl»TKWbfc3&«, 

[0 0 6 2] StfttUT. *»W®*j*fcHLT£rF 

[0 0 6 3] (1) Minsisnsn-vt-yTS 

(2) a*£^KS«asioA*i*qStfia 
««*S6fc^tr. ±12 (1) lce*0/Xy$r-S?. 

(3) imtomitommtZ&#2tif£E\to/'Ky*—i?> 
20 2/&3&K:-££r, ±12 (2) fciHiSeD/'Wy— 

(4) ffiegm&^ffiesm&^&aDJltKAfiBH 1 ^ 

-;i^H*S6fc-&tr, ±12 (1) fcEmCD/tydr— S>. 

(5) /Xy^r— 5?Oll»«J«aftflDfcJ6CDSI»ei»«ttft 
3&K:-&tI» ±12 (1) £13*©/^*-— S?. 

(6) WffiSm«*«ktfi&BS««*3fc77-f/XK»« 

•T**ft*de.k:-&tr. ±12 (l) Ke*©/^$— 

y. 

(7) ^fc<i*>JiME&«*l3j;tfiffleS«»©±fiB* 
H3*A— fcS&fc^tf. ±f2 (1) f'fB®<7VW^r- 

30 >?„ 

(8) iWUB/^y^r— h • ^ ^ nJSET&£ C t 
*#^<i:-rs. ±S2 (l*fctt7) CEt«D/V;i- 
y. 

(9) ^y^r-5?©TIBK*0, rtv5—i?&&1R±lz 

■5/ ±12 (1) \Z%£Wi<D/\yir — i?. 

(10) h5>->-/\* • 7 &&ZSmWlv>r - 
40 v?>^*iff A$nttya- )V • twjyy&sts^i? 

zL-)it. ^w^y^r-^^Mmzmm-r^mmmt 
mmmmzn%mz&m-?z>n>-7 • a*^^***. 

H3f2A*>y • a^i7^«tm(D2affi£©F B lO«EM5«iiE-r 

(11) 4>te< tt>H9l5 : E> ; i-;i/©±^$-S5*;N'- 

h!iI2*a*— #8312^3.— JHrS*5 

so (1 0) tg2(6©/ty^— i?. 
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(12) Me#A-£#trStt/'W$r-S>J&»sHy h • -f 

^wmT'&zzt&tmt-rz* ±e an \ztsm 

(13) mtEHB&A-yy— VXftfi* =M®iA>y-=i* 

^ * k mm.t> & x. -s swtara (cs* $ nfc 7 -> y 
;ngiJ»£-&tr ±12 (12) i:eio 

(14) MB#tt«#a*u^tfta-e**i:£*tttRfcf 

S. ±E (1 3) KE*©/ry*r— S?i 

(15) Sftf2tHlSS/1-y^— y>^OlttE ; E5?3.— Jl- • A >o 

m.vft\s*Frotz.#><D®i^mm*tit>\z^ts. _tE d 
o) KEfta/ty*-— s?. 

(16) TOEh5>->-A • T-b>^U^h5>->- 
A • T-t>yjT&^)C:<i:^!|t^[i-r-5, ±E (10) 
KE*©AW$--S>. 

(17) WI2lHl8SA->^r-^>^7!)^ ilftESSlc&tt-r 

«>fie«#:^ti^t^^t-r-5, ±E (10) ICE 

(18) ffiEtt£ttMft#*. WE0»^y4r-5?>^O« 20 

^ic^-r-s^t^^t-rs, ±e (is) izmmo 

(19) *uEh7>->-/t- T-fe^'J^'J-F^ 
*. MEIIIi&^v*— ^>^ifflREU — FfcSttAn* 

N7>y-A- 7-t>yj€:MElHl^A>y^->'>i/t so 

««wtcS5fii!-r*i:t*»«fr*, ±e do) \zm 

(2 0) mES*««j6t|ttE : E5?i-;KOTa*»6litf 
•5<fc«£;b-& ^n.-;U#»1£±KIEL< 

«t*^t5Ci*»Itt5, JtE (10) KE«© 

(2 1) MES*^«tfWB#A-ftcD«£^ir;i<h£ 
»*frs, ±E (10) llEtOA-yy-y. 
(2 2) MBgfrWttWWEaA-afcejffitfS*:/** 40 

trctswat-r-s, ±e do) fcE«©A^y- 

(23) mE*A-rtt««T»->-^H*a&k:$ 
tr, ±E (10) fcEfto/t 

(2 4) mFE ; E> 7 J.-;i'^iEb<iaS3n^^T-H5EA 

SSt-^tJ, ±E (10) KE*©/^*— 'J. 

(2 5) t!l!Btya-M^7 h ■ Z? 7 - 

tztmt-rz. ±e do) ke«©aw$— 

(2 6) tya-JhA^yy^i, flUE^i-^ • so 



/tf 

A^v>^(cjf A^n/t h5>->-A • T-k>yji, 

v>^t^^tr ; t> J ^-;i'^^trA>v^-v J ^»S±tc 
^hxmmzmm.mz^mrt^T.y-v-^ii. m^mis 

Ay^->?>^S:^bTHtrEA>7 p - a*£*KSfi* 
(2 7) '>£< tfeME ; &v^-;K7)±gPSrffi5*/N*- 

±E (2 6) CEftO^ 

ft. 

(2 8) WESift^i&^A^X^^y^ 7l/+y^ 

±E (2 6) KE«©#&. 

(2 9) jtuE^i-;U£m&T»f5^jSiKT3X^<y 
■y&ZZlzStS, JiE (2 6) (CE«©#fe, 
(3 0) SuEA^^-^^HfrES«»CEL<Jf A^n-& 

^#^3X5^:7*$: 2 ±E (26) ICE«© 

(3D 7i/+->^;niigsi, mmyu^^^m^ 
v\znm.m\z&m-fz>n>zt • =1*2? 

f»E#tt«*JjW»E/0:/ • 3*^^i:fl*^4AT 
bSEA>^- a^i7^i:HifEma©J---> h £©fy?©fie 

(3 2) aSlHlgSA^-5r-i7>i/, A^v>^*5j:DtS5 
S»«fr*. ±E (3 1) fcE«©HH&/tvy-S» 

^. 

(3 3) HuEmHoDrL-^ hj&JqEv>3.-;W ■ 
*5 <fctfX«© 5 ©4>& < i -*T* ^ d £ « £ 
T^k ±E (3 1) lzmm,<D®&ny*r-iS>? 0 

(3 4) SS±IC^#5n^A-y^r->'©iE?njTS-D 
T, #A-y^r-i?^. *T7-fe>^'J43J:r>*lgIg&A^^r 

ya-^i. ^^<t< tfcWE^Vi-^CDJig|5Srao* 
A-i, BtfEA^^r-v^HuES«lC^#-r-5^#^« 
i:^*-, memSkKv'r—. V>if\t. tfrEA^^r-v' 
^HflESSHS^iWtft^i-^A^y • zi^^^^^- 

(3 5) H9Eg«^«^SKBB?iJrt«*-cDA-yy->? 
©®t9^L^pI^(C-r-5^t^^m<tTS. ±E (3 
4) i:E«OE?iJ. 

(3 6) fHrESstflMft^. lWE/^y^-^©TWA»6© 

ffifi»*$*. i»E«*3&«mE«fi«*5ttAnaiH* 
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^tsz.h^mt-n>, ±e (34) \zmmv>mi\o 

[01] #^©/^^-vCD±ffii§Sa0T&-5. 

[02] ^^cDA-y^-^coTffliS^H^fe-So 

[0 3] 0li5 e fctf0 2fc:^-r/'Wy— v^gStci*® 
J; 5 icSiTf 3 - £an?#3^£*Ti§«0T*&£o 

[04] |3i:ft a«&M8B<E>i£*;ii&0T&<5. 

[0 5] 0 1 i5±t>*0 2 t^-r«t5i^^<t?^©/^yy 
- v £ a«± K <D «fc 5 td g*T -5 <h *«7? * £ * 

[06] /^y^r-i;*a«c8*-r«ft»fi»*ic** 

[0 7 ] Ay ^r- y©^SMBT*5. 
[08] [hISSA ^r— >>>iAD{B!lffi0Ta55. 

[01] 




(10) 

/<? 

[0 9] 0 8fc^T®&Ayy-v>^©±aij§«0T 

[010] IsJg&A 0 \y -y— y>y©TIM@T**5. 
[ffto»9i] 

l ny>r-~? 

8 /O:/ • n*^? 

9 ft»£fc-£t!> 
1 0 iya-il' 

io 10' ; E~?a.—)\'-/Wzs>tf 

1 1 BK/tySr— 

1 2 #/\*— 
4 1 



[0 2] 




[03] 



[04] 
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(72)f£^# v-^-^.*77-ft- 

7*>J;fr£&H 55904 =^V^^D^ 

7>h2905 



7*'J#£*H 55902 S^V^'JHn^ 
iXh 718 ^->A*-301 
7*U;*J"&&B 55904 S^V^Df 
h 5252 



